Introduction
In Canada, a health claim for a food is any representation in labelling or advertising that states, suggests or implies that a relationship exists between the consumption of a food and health. A therapeutic health claim is a statement that links a food to the treatment or mitigation of a disease or health-related condition, or to restoring, correcting or modifying body functions. A disease risk reduction claim is a statement that links a food to a reduced risk of developing a diet-related disease or condition.
Since 2003, Health Canada's Food Directorate has permitted the use of several disease risk reduction claims through regulatory amendments (B.01.603 of the Food and Drug Regulations). In 2010, Health Canada reconsidered the classification of food products with disease risk reduction claims or therapeutic claims in light of clarified principles for the classification of foods at the Food-Natural Health Product interface. Health Canada's position is that when food products are marketed for a disease risk reduction or therapeutic benefit, which comes as a result of the food's normal use as part of the diet, these products may be classified and regulated as foods. In other words, the use of a disease risk reduction claim or a therapeutic claim alone does not systematically lead to the classification of the product as a drug. As a result, from 2010 to present, Health Canada's Food Directorate has published favourable decisions on disease risk reduction and therapeutic claims without the need for regulatory amendments. Accepted therapeutic claims include cholesterol lowering for plant sterols, oat products, psyllium products, replacement of saturated fat by mono-and polyunsaturated fat, barley products and ground whole flaxseed [1] . A disease risk reduction claim about a reduced risk of dental caries has also been accepted for sugar-free chewing gum [1] .
A request for an opinion on the validity of a therapeutic health claim about protein-rich soy foods and cholesterol lowering was received in December 2011 by Health Canada's Food Directorate. An assessment of this therapeutic claim was conducted to determine its acceptability for foods. The information provided by the petitioner along with other relevant scientific literature was assessed to reach the conclusion outlined in this document.
Assessment of the Claim Validity
The submission was evaluated against the standards of evidence set out in Health Canada's Guidance Document for Preparing a Submission for Food Health Claims [2] .
The foods that are the subject of the proposed health claim are foods or food ingredients that contain proteins derived from the soybean (Glycine max (L.) Merr., Fabaceae) along with inherent soy isoflavones. In addition to protein, soy contains varying amounts of fat, carbohydrates (including dietary fibre), phytochemicals (such as isoflavones and saponins), and many minerals and vitamins [3] . Some of the foods that could be eligible are whole soy foods such as soy beverages, tofu, miso, tempeh, natto, soy cheese and soy nuts. Others are foods containing processed soy ingredients, including isolated soy protein (ISP), soy protein concentrate (SPC), textured soy protein (TSP) and soy flour (SF). Soy sauce and soybean oil are excluded from the claim because they lack substantial amounts of soy protein.
Epidemiological studies suggest that soy food consumption may be associated with a lower incidence of certain chronic diseases including coronary heart disease (CHD) and with a decrease of some of its risk factors [4, 5] . Elevated blood cholesterol is recognized as an important modifiable risk factor for cardiovascular disease (CVD) [6] , which is the second leading cause of death in Canada [7] . Low-density lipoprotein (LDL) is recognized as the major atherogenic lipoprotein fraction [8] and LDL-cholesterol remains the primary target for the risk of CVD in the 2012 Update of the Canadian Cardiovascular Society Guidelines for the Diagnosis and Treatment of Dyslipidemia for the Prevention of Cardiovascular Disease in the Adult [9] . In addition, cholesterol lowering is relevant to the general Canadian adult population on the basis that 39% of Canadians aged 6 to 79 years old had unhealthy levels of total cholesterol (>5.2 mmol/L for adults 1 ) during the time period of 2009-2011 [10] . 1 To convert total, HDL and LDL cholesterol values in mmol/L to mg/dL multiply by 38.67. To convert triglyceride values in mmol/L to mg/dL, multiply by 88.57.
Literature Search and Results
The petitioner provided a literature search covering the period from 1980 to March 2010 to substantiate the proposed health claim. The literature search was updated by the Food Directorate to March 2013 with no limit to the search period. Medline, Embase, CAB Abstracts, Agricola, Econlit, Food Science and Technology Abstracts, Global Health and International Pharmaceutical Abstracts were searched for English and French articles about soy and cholesterol. References were included if they reported on intervention or observational studies (cohort studies and nested case-control studies) published in a peer-reviewed journal; included a suitable non-soy protein control treatment; quantified soy protein intake; included generally healthy or mildly hypercholesterolemic adult (≥18 years of age) men and women not taking any medications known to alter lipid levels; included participants not dieting and not involved in a weight loss program; lasted a minimum of 3 weeks; and reported changes in serum lipids (triglycerides, total, LDL, and/or HDL cholesterol).
A total of 49 relevant references were identified, for a total of 79 studies since many references included more than one comparison between a soy food and a control. All references reported on clinical trials. No observational studies met the selection criteria. The outcomes considered were changes in total cholesterol, LDL cholesterol, highdensity lipoprotein (HDL) cholesterol, and triglycerides (TG).
Characteristics of Included Studies
The studies were conducted in normo-and hypercholesterolemic males and females ranging from 18 to 80 years of age. Studies were carried out in the Americas, Europe, Asia and Oceania, with the vast majority conducted in the United States. Twenty studies were conducted in men including 8 in young men, 28 studies were conducted in women including 24 in postmenopausal women, and 31 studies were conducted in both men and women. Treatment duration ranged from 1 to 12 months and the daily intake of soy protein ranged from 11.3 g to 154 g. The majority of studies used doses in the range of 25-50 g/day. The smallest study included 9 subjects while there were 352 subjects in the largest study. Of the 79 studies, 77 studies reported the effect of soy product consumption on total cholesterol, 67 studies on LDL cholesterol, 78 studies on HDL cholesterol and 72 studies on triglycerides.
The main source of soy protein administered in the studies was highly refined soy products: ISP was used in 63 studies, SPC was used in 2 studies and soy beverages made from ISP were used in 3 studies. Other soy foods were administered to a lesser extent: soy beverages made from whole soy beans were used in 2 studies, TSP was used in 1 study, SF was used in 2 studies, tofu was used alone in 1 study and in combination with other soy foods in another study and soy nuts were used in 6 studies. Fifty-three studies reported the isoflavone content of the soy treatments and 8 studies reported using isoflavonedepleted soy protein (ethanol washed soy protein). Control foods consisted of casein, milk proteins, control diet without the soy food, or animal protein (meat).
In 60 studies, soy foods were used for partial or total replacement of animal protein in the usual diet or in the context of diets designed to reduce cholesterol (e.g., the U.S. National Institutes of Health -National Heart, Lung, and Blood Institute (NIH-NHLBI) National Cholesterol Education Program [60] and the NIH-NHLBI Therapeutic Lifestyle Changes guide [61] ). In 19 studies, soy products were consumed as supplements to the usual diet. Supplements typically do not displace other foods but are consumed in addition to the regular diet; whether or not displacement occurred was not discussed or measured in these studies. Of the 79 studies, 41 studies reported balanced caloric and macronutrients profiles between the control and the treatment groups.
The quality of the studies was assessed by the Food Directorate using SIGN criteria [62] to identify sources of potential bias with respect to randomization, allocation concealment, blinding and attrition. Also, studies were rated as lower quality if caloric and macronutrients profiles of the diets were not balanced between the control and the treatment groups. Twenty-three of the 79 studies (29%) were rated as higher quality.
Assessment of Causality
For the assessment of the food-health effect relationship, the consistency in the direction of effect and the strength of the association are rated. The consistency in the direction of effect indicates whether or not the health outcome is changing in a favourable direction with exposure to the food across studies. The strength of the association rates the association between the food and health outcome by considering the proportion of studies that showed statistical significance at p<0.05 among all included studies. As per Health Canada's Guidance Document for Preparing a Submission for Food Health Claims [2] , consistency and strength of association ratings are categorized as high (≥75% of studies), moderate (60-74% of studies), or low (<60% of studies).
The direction of effect was highly consistent towards a reduction in total cholesterol (75% of studies) and LDL cholesterol (81% of studies) levels when soy foods were consumed. A low proportion of studies showed a statistically significant reduction in total cholesterol (26% of studies) and LDL cholesterol (33% of studies) levels. These conclusions were similar when only higher quality studies were taken into account.
The direction of effect was moderately consistent towards an increase in HDL cholesterol levels but highly consistent when only higher quality studies were taken into account. Fifteen percent (15%) of studies showed a statistically significant increase in HDL cholesterol levels. The direction of effect was moderately consistent towards a reduction in triglyceride levels. Eleven percent (11%) of studies showed a statistically significant reduction in triglyceride levels. These conclusions were similar when only higher quality studies were taken into account. Health Canada's health claim substantiation process provides for the use of a meta-analysis if judged appropriate and useful to demonstrate an association between the food or food constituent and the health effect [2] . A meta-analysis was provided by the applicant and it was reproduced and expanded by the Food Directorate to include studies not captured in the petitioner's systematic review and meta-analysis.
The Food Directorate's meta-analysis pooled studies investigating the effect of various foods and ingredients that are sources of soy protein because there is substantial scientific evidence suggesting that the soy proteins and associated isoflavones, are the major contributors to the cholesterol-lowering effect of soy foods [63] . In addition, there is no evidence that the cholesterol-lowering effect is attributable to only one category of soy foods. The Food Directorate's approach of using a meta-analysis is similar to that taken by the Agency for Healthcare Research and Quality (AHRQ) who assessed the effects of soy on several health outcomes, including cholesterol lowering [64] , although not for the purpose of a health claim assessment.
The Cochrane Information Management System's Review Manager 5.2 Software [65] was used to estimate weighted mean differences, using the generic inverse variance method and random effect model. Mean differences were calculated using mean end-of-treatment values. When mean end-of-treatment values were not provided, they were calculated using mean baseline and change values. Some references identified as part of the systematic review were not included in the meta-analysis because they did not report numerical values for the outcomes of interest measured [29] or only provided graphs from which values could not be extracted with confidence [24, 26, 37, 44, 57] . One reference was also excluded only from the meta-analysis for LDL cholesterol levels because numerical values were not reported for LDL cholesterol levels [13] and another reference [20] was excluded only from the meta-analyses for total cholesterol and TG levels because graphs were the only results reported for these outcomes. For references with multiple soy treatment arms but a single non-soy arm, it was assumed that the mean differences (and their standard deviations) are independent of each other despite their shared control groups. The data for these studies was entered into the software as if each treatment was a separate study. In this case, the mean value for the control group was used as the comparator for each study and the number of participants in the control group was divided by the number of soy treatment groups to ensure that the weight attributed to each mean value was appropriate [64, 66] . Heterogeneity between trial results was assessed using the I 2 statistic [66] . I 2 values over 50% or between 25% and 50% indicate substantial or moderate heterogeneity, respectively. The symmetry of funnel plots was examined for evidence of potential bias due to selective reporting.
Subgroup analysis was undertaken to investigate the influence of the following factors on the cholesterollowering effect of soy protein-containing foods: baseline cholesterol levels (elevated total cholesterol levels > 5.2 mmol/L vs. normal total cholesterol levels < 5.2 mmol/L); source of soy protein (highly refined soy products (e.g., ISP, SPC, soy beverages made from ISP) vs. soy foods (e.g., soy beverages made from whole soy beans, tofu, soy flour, TSP, soy nuts)); isoflavones (present vs. depleted); study design (parallel vs. crossover); sex (male vs. female); type of diet (usual vs. recommended for heart health); pattern of consumption (as supplement vs. as replacement of animal protein in the diet); quality of studies (higher vs. lower) and balancing of caloric and macronutrients profiles between the control and the treatment groups (balanced vs. not balanced).
The meta-analysis included a total of 68, 59, 68 and 64 studies from 42, 38, 43 and 40 references for total cholesterol, LDL cholesterol, HDL cholesterol and triglyceride levels, respectively. The weighted mean difference was -0.15 mmol/L (95% CI, -0.21 to -0.08), p<0.00001) for total cholesterol levels and -0.15 mmol/L (95% CI, -0.19 to -0.11, p<0.00001) for LDL cholesterol levels, representing approximately 2.6% and 4% reductions, respectively. While there was a moderate to substantial heterogeneity (I 2 =59%) among trials that reported on total cholesterol values, no statistical heterogeneity was observed (I 2 =0%) between the trials reporting on LDL cholesterol levels.
For total cholesterol, the magnitude of effect was significantly higher in hypercholesterolemic subjects (-0.21 mmol/L (95% CI, -0.28 to -0.13, p<0.00001)) compared to normocholesterolemic subjects (-0.06 mmol/L (95% CI, -0.13 to 0.01, p=0.08)). The cholesterol lowering effect was no longer statistically significant when studies using isoflavone-depleted ISP were analysed separately.
For LDL cholesterol, the results of subgroup analyses showed that baseline cholesterol levels, source of soy protein, study design, sex (male vs. female); type of diet, pattern of consumption, quality of studies and balancing of caloric and macronutrients profiles between the control and the treatments groups had little influence on the weighted mean difference and its statistical significance. In contrast, the pooled mean difference for LDL cholesterol was no longer statistically significant when only the studies using isoflavone-depleted ISP were considered.
The changes in HDL cholesterol levels (+0.03 mmol/L (95% CI, +0.01 to 0.06, p=0.002)) and in triglyceride levels (-0.06 mmol/L (95% CI, -0.10 to -0.02, p=0.001)) were statistically significant in the overall analysis.
The evidence consistently supports a direction of effect towards a reduction in total and LDL cholesterol levels when soy protein-containing foods are consumed as a replacement of animal protein and/or as a supplement to the usual diet. A meta-analysis showed a statistically significant reduction in total and LDL cholesterol levels with soy protein-containing food consumption and no detrimental effect on HDL cholesterol and triglyceride levels.
The estimated magnitude of total cholesterol and LDL cholesterol lowering in this meta-analysis is comparable to the magnitude of effect reported in other metaanalyses investigating the cholesterol-lowering effect of soy product consumption and using similar selection criteria with respect to study population, health status, soy food category and study quality [64, 67, 68] . Reductions ranging from 0.13 to 0.22 mmol/L for total cholesterol levels and from 0.09 to 0.23 mmol/L for LDL cholesterol levels have been reported.
Criteria for the establishment of a magnitude of cholesterol lowering that is considered biologically or clinically significant have not been identified or agreed upon by clinicians. Epidemiological and intervention data suggest that for every 1% reduction in LDL cholesterol there is a corresponding 1-2% reduction in cardiovascular events (CVEs), and for every 2-3% increase in HDL cholesterol there is a reduction in CVEs by 2-4% that is independent of LDL cholesterol [69] [70] [71] . Thus, even modest changes in cholesterol levels can be meaningful.
While there is consistent evidence for the cholesterollowering effect of soy protein, data on the contribution of soy isoflavones to cholesterol lowering is inconsistent [63] . Because of the difficulties in accurately isolating the effect of each constituent of soy protein-containing food products, soy protein is used as the main qualifier to assess the effect of the consumption of these foods on cholesterol lowering. This is particularly important when communicating the health benefit to consumers with a claim indicating the amount of soy protein needed to lower cholesterol.
No apparent dose-response relationship was observed when LDL cholesterol reductions (the main target for cholesterol lowering strategies) were plotted against the daily intake of soy protein. Part of the reason for this may be that many studies used similar daily doses of soy protein (25-50 g/day). It is also possible that components other than soy proteins contribute to the hypocholesterolemic effect of soy products. In the absence of data to support a dose-response relationship, the dose most commonly used in the studies reviewed of 25 g of soy protein per day is chosen as the minimum effective daily intake.
Dietary Exposure and Feasibility of Consuming an Effective Amount of the Food
Soy protein consumption by Canadian adults was estimated based on the Canadian Community Health Survey (CCHS 2.2, 2004 ). Among 20,156 respondents, aged ≥19 years, 5.2% reported consuming soy products. Among eaters only (n=1048), the average quantity of soy protein consumed was 9.28 ± 0.81 g/day (95% CI, 7.68 to 10.88 g/day), based on a one day intake. About 34% of soy protein consumed was from soy flour.
Although the current soy protein intake among eaters is far from meeting the effective intake of 25 g of soy protein per day, several of the included studies show that it is feasible to consume 25 g/day of soy protein, for example, as a replacement for animal protein in the diet. Health Canada considers the consumption of 25 g of soy protein per day from soy protein-containing foods to be feasible for Canadians through 4 servings of foods containing a minimum of 6 g of soy protein per serving. This is equivalent to approximately 1.5 Food Guide servings of tofu per day (225 g) or 3-4 servings per day of a fortified soy beverage containing at least 6 g of soy protein per serving.
Proposed Claim Wording
To communicate the intended health effects of proteincontaining soy products to the public, clear and accurate wording for the claim is proposed. This proposal is supported by the outcome of focus groups conducted with consumers and health professionals to help determine the wording of similar cholesterol-lowering claims for oat products, psyllium products and plant sterols. Health professionals (e.g., dietitians) and consumers favoured simple and direct statements over lengthier health claims. 150 g of tofu supplies 70% of the daily amount of soy protein shown to help lower cholesterol. 250 mL (1 cup) of enriched soy beverage supplies 30% of the daily amount of soy protein shown to help lower cholesterol.
The "daily amount" referred to in the primary statement is 25 g of soy protein. This amount is based on the evidence available concerning the amount of soy protein shown to help reduce cholesterol. In this statement, the percentage of the daily amount of soy protein provided in one serving should be expressed to the nearest multiple of 5%.
The following additional statements could be placed adjacent to the primary statement, in letters up to twice the size and prominence of those in the primary statement:
• Soy protein helps reduce/lower cholesterol • High cholesterol is a risk factor for heart disease • Soy protein helps reduce/lower cholesterol, (which is) a risk factor for heart disease
Proposed Conditions of Use
Health Canada is proposing the following conditions for foods to carry the claim: a) The food contains at least 6 g of soy protein 4 i. per reference amount and per serving of stated size, or ii.
per serving of stated size, if the food is a prepackaged meal.
2 [ ] = mandatory; ( ) = optional; / = acceptable alternate wording. 3 Examples are for illustration purposes only. They do not necessarily reflect acceptable health claims. 4 As per B.01.305(1) of the Food and Drug Regulations (FDR), the food must also meet the requirement of "source of protein" set out in column 2 of item 8 of the table following B.01.513. Therefore, a Reasonable Daily Intake (RDI) of the food must have a protein rating of 20 or more. When no RDI is established in Schedule K for the food, the reference amount can be used to calculate its protein rating. For soy beverages, it is acceptable to use the RDI of milk to calculate the protein rating based on the consideration that soy beverages are used as milk substitutes.
b) The food contains soy protein that has not been treated (alcohol washed) to remove soy isoflavones. c) The food contains at least 10% of the weighted recommended nutrient intake (WRNI) of a vitamin or a mineral nutrient i.
per reference amount and per serving of stated size, or ii.
d) The food contains 100 mg or less of cholesterol per 100 g of food. e) The food contains 0.5% or less of alcohol. f) The food contains i. 480 mg or less of sodium per reference amount and per serving of stated size, and per 50 g if the reference amount is 30 g or 30 mL or less, or ii.
960 mg or less of sodium per serving of stated size, if the food is a prepackaged meal.
g) The food meets the conditions for "free of saturated fatty acids" or "low in saturated fatty acids" (Items 18 and 19, respectively, in the table following section B.
of the Food and Drug Regulations). h) The food is enriched with calcium and vitamin D if
it is a soy beverage.
Condition a) is proposed on the basis that consumption of the daily amount of 25 g of soy protein shown to lower cholesterol could be achieved through 4 servings of the food (25 g of soy protein divided by 4 servings equals approximately 6 g of soy protein per serving). This is in alignment with a similar claim authorized in the U.S. (minimum of 6.25 g of soy protein per reference amount customarily consumed). However, as stipulated in B.01.305(1) of the Food and Drug Regulations (FDR), foods carrying the proposed claim about soy protein will also need to meet the "source of protein" conditions (item 8 of the table following B.01.513), requiring certain foods to contain more than 6 g of soy protein per serving.
Condition b) is proposed based on the meta-analysis
showing that the effect of soy protein on LDL cholesterol levels was no longer statistically significant in the subgroup of studies using isoflavone-depleted ISP.
Conditions c), d), e), f) and g) are common to other permitted cholesterol-lowering health claims in Canada. They are recommended to ensure that the foods carrying the health claim will contain a relevant amount of one or more other nutrients in addition to the soy protein and will not contain significant amounts of ingredients such as cholesterol, alcohol, sodium or saturated fat that could negate the food's ability to contribute to a healthy diet aimed at reducing the risk of heart disease in Canada. Condition h) is proposed on the basis that soy beverages are consumed as substitutes for cow's milk which is an important source of calcium and vitamin D in the diets of Canadians. Therefore, the nutritional profile of soy beverages should be similar to cow's milk for these nutrients.
International Context
Health Canada's conclusion is not consistent with the conclusions of the European Food Safety Authority (EFSA) concerning a health claim about soy protein and a reduction of LDL cholesterol levels [72, 73] . EFSA concluded that a cause and effect relationship has not been established between the consumption of soy protein [72] and ISP [73] and the reduction of LDL-cholesterol concentrations. The divergent conclusions are mainly related to differences in the approaches used to assess the validity of the proposed health claims but Health Canada also evaluated evidence from human intervention studies not included in the EFSA reviews.
One of the differences relates to the characterization of the food, specifically to the presence, in addition to soy protein, of food constituents that could also exert an effect on cholesterol levels (e.g., fibre, polyunsaturated fatty acids and isoflavones). EFSA rejected studies conducted using soy foods or isoflavone-containing ISP because of the presence of these other food constituents and because they did not test the effect of soy protein per se. In contrast, Health Canada assessed the proposed claim for all soy products (except soy sauce and soy oil) using soy protein as the main qualifier. The potential cholesterollowering effects of highly refined soy products (ISP, SPC, soy beverages made from ISP) and other soy foods (soy beverages made from whole soy beans, tofu, soy flour, TSP and soy nuts) was assessed separately, as part of subgroup analyses. The effect was statistically significant in both subgroups. The presence of isoflavones was also deemed important for the claim because the subgroup of studies using isoflavone-depleted ISP did not show a statistically significant effect.
Another difference between the assessments by EFSA and Health Canada relates to the specific types of information used for the substantiation of a proposed claim. EFSA's decision is based on the fact that only a few studies showed a statistically significant cholesterol-lowering effect and that the differences in results between studies could not be explained by the dose used, sample size or study duration. In addition, EFSA stated that the evidence provided did not support the proposed mechanism by which the protein component of soy would exert the claimed effect [72, 73] .
On the other hand, Health Canada's conclusion is based on a meta-analysis showing a statistically significant cholesterol-lowering effect when soy products are consumed. While noting that no dose-response relationship was demonstrated between soy protein intake and the magnitude of cholesterol lowering, Health Canada also recognized that the range of doses used in many of the trials included in the meta-analysis was relatively narrow (25-50 g).
Lastly, while a plausible mechanism of action is desirable, convincing evidence of the mechanism of action is not essential to the substantiation of a health claim. Keeping in mind the broader inclusion of types of soy products in Health Canada's review, multiple mechanisms have been identified that may contribute to the cholesterol-lowering effects of soy proteins and their associated isoflavones, including (a) suppression of cholesterol biosynthesis, (b) increase of catabolism and excretion, and (c) reduction of uptake. Soy proteins or isoflavones reduced cholesterol synthesis via inhibition of the activity or gene expression of hydroxymethylglutaryl-CoA reductase, a rate-limiting enzyme in the cholesterol biosynthesis, in human HepG2 liver cells [74] , MCF-7 breast cancer cells [75] , and rats [76] . Feeding soy protein or soy peptides increased production and excretion of bile acids, derivatives of cholesterol, in rabbits [77] , rats [78] and human volunteers [79] , a process which may be regulated by increased gene expression or enzymatic activity of cholesterol 7-alpha-hydroxylase [63, 80] . Additionally, both soy protein and soy peptide upregulated the expression of LDL receptor, which controls the uptake of circulating LDL cholesterol into the cells for catabolism, in human HepG2 liver cells [81] , animals [82] , and type 2 diabetic patients [83] . Thus, potential mechanisms of action proposed on the basis of in vitro and in vivo animal studies have been supported by studies in humans (e.g. [79] and [83] ) that were not reviewed by EFSA.
Health Canada's conclusion is in alignment with the U.S. Food and Drug Administration's (FDA) decision in 1999 to permit soy products to carry a claim about a reduced risk of heart disease [84] . The claim permitted is "25 grams of soy protein a day, as part of a diet low in saturated fat and cholesterol, may reduce the risk of heart disease. A serving of [name of food] supplies __ grams of soy protein". In contrast to Health Canada's proposed claim, the FDA claim refers to the reduction of heart disease risk, using total and LDL cholesterol levels as surrogate endpoints for coronary heart disease.
The FDA reported in 2007 that it is re-evaluating the evidence in support of the soy and coronary heart disease claim [85] .
Health Risks and Risk Management Options
Soy protein-containing foods and ingredients are food commodities with a long history of safe use in the North American food supply. They are not novel foods and do not require further safety evaluation. Adverse effects of soy consumption reported in the studies included in the systematic review were generally minor and gastrointestinal in nature.
Soy is considered one of the priority food allergens in Canada [86] . The presence of soy must be clearly indicated on the label whenever soy is used as an ingredient in a food, as specified in the Food and Drug Regulations. These requirements provide soy allergic consumers with the information they need to make informed choices regardless of the presence of a health claim on the label [87].
Soybeans contain soybean trypsin inhibitors (SBTI) which have been shown to have adverse physiological effects (inhibition of digestive enzymes, effect on nutritional quality and bioavailability of proteins and amino acids, pancreatic problems) in both animals and humans [88, 89] . Relatively high SBTI activity has been detected in many soy beverages, suggesting that proper heat processing is not always being followed [90] . Health Canada is in the process of developing guidance to industry to limit the content of active SBTI remaining in soy products.
Conclusions
Health Canada has concluded that the scientific evidence supports a cholesterol-lowering effect for foods containing soy protein with their associated soy isoflavones.
It is understood that the claimed effect in the proposed claim is cholesterol lowering in the context of a total diet. The claim is not intended as a clinical guideline for cholesterol and heart disease management, and the magnitude of effect would understandably be expected to be lower than for drugs. In the long term, the estimated reduction in LDL cholesterol levels associated with the consumption of soy products can have a significant impact in reducing cholesterol concentrations at the population level, an important modifiable risk factor for cardiovascular disease [91] .
